1 Classical Trajectories
Geometrical Features of the Force Field Optimized Structures
Ground state force fields (FF) were used to simulate oligomer:fullerene derivatives blends. Initial geometries were optimized at the DFT level, using the PBE functional with Grimme dispersion corrections 1,2 and the DZP basis set. GROMOS 3 FF geometries were found to be similar to the fully optimized ones. Configurations remained mostly planar although distorted configurations, with rotations around the inter-monomer bond, were also found. These rotations broke the planarity of the oligomer. Here, for example, the bond length alternation of the DFT optimized PTB7-tetramer geometry is compared to the one obtained from the FF optimized structure (see Figure S1 and Table S1 ). As PTB7 is a co-polymer, not only the C-C bond length between monomers is important but also the C-C bond length in the monomer unit. The former is referred as inter-monomer C-C bond (red-highlighted in Figure S1 ) and the latter is referred as intramonomer C-C bond (blue-highlighted in Figure S1 ). The C-C-C-S inter-monomer dihedral angles of PTB7 (see the red arrows) from left to right are: 4, 100 and 351
• and 2, 37 and 44
• for the FF-and DFT-optimized structures depicted in Figure S1 , respectively.
C-C-C-S
(a)FF-optimized geometry
(b)QM-optimized geometry Figure S1 : PTB7-tetramer optimized structures. Table S1 : Intra-monomer C-C bond length (in Å) and inter-monomer C-C bond length (in Å) of FF-optimized (GROMOS) and QM-optimized (PBE with Grimme dispersion correction and the DZP basis set) PTB7-tetramer geometries. Intra-monomer and inter-monomer C-C labels correspond to C-C bonds from left to right of Figure  S1 . Also, averages per type (x) and over all types (X) of bond (in Å) are listed.
Intra-monomer C-C Inter-monomer C-CxX Table 3 (main text) and Table S4 , which D/A pair configurations were obtained from a 250 ps NPT simulation. Thus, for properties as the E CT , E CS and E CT −b the D/A pair configurations seem to not significantly depend on the overall energy equilibration of the blend. Furthermore, we note that the influence of the environment is included into the QM properties via the DRF method. 
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Validation of the MM Embedding Radius
The embedding effect on the E CT , E CS and E CT −b is discussed in the main text. Here, the influence of the MM embedding radius on the studied properties is discussed. Table S3 reports the E CT , E CS and E CT −b of a few PTB7:[60]PCBM pairs embedded in two D:A box sizes, 3 and 3.5 nm. Enlarging the MM embedding radius from 3 to 3.5 nm leads to energies within the average reported in Table 3 of the main text. The contribution to the DRF energy from the S8 outer MM layers is small therefore, it may be neglected. Thus, smaller box sizes may be used for QM/MM calculations. Tables S4 to S7 and Tables S8 to S10 list 
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